It is now over forty years since the concept of the prolapsed intervertebral disc as a cause of sciatic pain was introduced (Mixter & Barr 1934) . Although at first viewed with some scepticism, operative treatment has become more common and less of a major procedure with the introduction of more conservative techniques. More patients are submitted to operation, but the need for rigorous diagnosis and, if possible, demonstration of the disc protrusion remains. It is now my practice to submit for surgical opinion only patients in whom there is fairly conclusive evidence of nerve root pressure from a portion of prolapsed disc. Evidence of this sort can be purely clinical in terms of symptoms and signs but, in a majority of cases, some radiological confirmation is required.
Until quite recently, this meant myelography; but this procedure has drawbacks that make it one to be undertaken only when there are very strong indications. It remains important in the investigation of lesions higher up the cord, but the dense, rather viscous contrast medium may make it difficult to visualize small protrusions (which are not necessarily trivial in clinical terms).
When the water-soluble Dimer X was brought into clinical use in 1973, another method of investigation became available for lumbar lesions. Experience has shown that this techniqueradiculographyis a considerable advance; there is better definition of the dural sac, and particularly of the root sleeves; the contrast medium is rapidly absorbed and excreted. Unfortunately, Dimer X is irritant, and must be kept in the thecal sac as far caudally as possible until (Adaptedfrom Herlihy 1947) excreted; the patient must sit upright for up to twelve hours after the thecal puncture is performed, and many patients find this a considerable ordeal, particularly those with sciatic pain. Considerable discomfort is not uncommon after this procedure, and most patients would not wish to have it repeated. There is, in any case, a not entirely unjustified dislike among the lay public, for what is sometimes described (in south-east London) as a 'lumbar punch'.
In looking at alternative procedures, we felt that the reports of vertebral venography appearing in Continental and American journals suggested that the technique had some promise (Bucheler & Janson 1973 , Lepage 1974 , Gargano et al. 1974 ). Dr J D Irving, as radiologist, and a number of clinicians at Lewisham Hospital, have since been The Vertebral Venous System Medieval authors, such as Vesalius, described the anatomy of this system. In more recent times, Batson has carried out much research into its structure and function in life (Batson 1940, Batson 1957) ; he has shown that this is a 'system' of veins, separate and, except in the sense that they carry blood, different from the veins of the extremities and the body cavities. The 'main' venous system usually parallelsthe arterial tree quite closely, and has the function of returning blood, via the venee cave, to the heart. Although thinner-walled than arteries. these veins have quite distinct muscular coats; there are one-way valves at strategic points, and flow is normally unidirectional.
The vertebral venous sinuses are part of a system that invests the vertebra and the dura mater, extending into the diplce, and including the cranial sinuses. It is freely connected to the main venous system through the pelvic plexuses, the ascending lumbar veins, the azygos system, the segmental veins at each level, and the perforating veins of the skull. The system therefore provides a venous channel which bypasses the superior and inferior vent cave, and, with them, the hepatic and cardiopulmonary vessels. Fig 1  ( adapted from Herlihy 1947) shows this system diagrammatically; the anastomosis at the cephalic end is mainly the occipital confluence of the sinuses; the pelvic venous plexuses form the main link caudally. These vertebral veins anastomose and branch freely, and have no valves; flow may be in either direction and, indeed, must alter continuously as the body moves, changes posture, breathes, strains and so on. Reitan (1941) showed that a myodil column in the erect spine becomes elongated in inspiration, due to filling of these sinuses. The vessels have very thin walls and an incomplete muscular coat. The volume of the system is quite considerable; Batson estimated one or two hundred millilitres and perhaps more if distended, but under normal circumstances blood tends to drain into the main venous system, through valves in the segmental veins, and the pressure in these sinuses is low, approaching zero; nevertheless, the vessels are so numerous that a high flow rate would seem possible in some circumstances. From the clinical point of view, this system is well known to be of importance in the dissemination of emboli and neoplastic seedlings.
The introduction of contrast medium into this low-pressure system, a rich network of venous channels investing the whole of the spinal dura mater, and extending through vertebral foramina to cover the exterior of the vertebral bodies, might therefore be expected to provide much information about spinal pathology in general, and disc herniation in particular. However, there are difficulties. Introduction of contrast medium into this system is not easily achieved, for the vessels normally empty quickly into the systemic circulation. Vertebral filling from systemic veins can be achieved by a determined Valsalva manceuvre, or by other methods (e.g. an abdominal binder) that will increase abdominal pressure and thereby impede inferior vena caval flow. But in the investigation of disc disorders, this is not of much use; patients with sciatic pain usually cannot do vigorous Valsalva manceuvres, for it gives them pain of increased intensity, and engorgement of the veins is probably a factor in this. There will also be some tendency for patients to move during the investigation, and this may make interpretation more difficult.
Earlier workers (Lessman et al. 1955 , Helander & Lindblom 1955 described small series of cases, in which vertebral vein filling was achieved by injection of contrast medium into the transverse process of a vertebral body, whence it is readily transported to the vertebral plexuses via the basivertebral vein. The vertebral bodies are richly endowed with these sinuses, and the veins readily fill, but this procedure really requires an anesthetic, and details may be obscured by extravasation shadows in the vertebral body. More recently, improvements in intravascular catheterization techniques enabled several workers (Bucheler & Janson 1973 , Gargano et al. 1974 , Lepage 1974 to fill the vertebral veins by femoral puncture and catheterization of the ascending lumbar vein; this is the technique used in this study. Under local anesthesia, the left (usually) femoral vein is cannulated and a catheter guided, via the iliac vein, into the ascending lumbar vein, under visual screening. After a control film has been taken, a standard angiographic contrast medium (usually 30 ml) is introduced, and a series of angiographic films taken. The subject is ambulant immediately afterwards, and can go home if an outpatient. There is no discomfort apart from the femoral puncture, and the temporary flushing that follows the introduction of contrast medium. Perforation of the vessel wall by the catheter tip has been observed, but is of little consequence; appreciable quantities of contrast medium may cause some pain until absorbed.
The other difficulty in the use of lumbar venography lies' in the interpretation of the films obtained, for this venous system is complex. Figs 2-4 exhibit the main features in a simplified form; there is extensive branching and anastomosis throughout the system; the anterior plexuses, external and internal, are larger than the posterior ones; the internal plexuses are in the epidural space. Interpretation is much helped by subtraction techniques, which remove virtually all shadows s2 except those of vessels filled with contrast medium; it may, however, be necessary to refer to plain films to establish bony landmarks. Good subtraction films are dependent on the subject remaining still throughout. 
Discussion
The earlier studies involving intraosseus injection (Lessma-n et al. 1955 , Helander & Lindblom 1955 , while successful, were clearly difficult to do and to interpret; the anteroposterior view was inevitably obscured. The ascending lumbar vein route was used by Bucheler & Janson (1973) in more than 500 cases. They nearly always used the left femoral vein; this is because, anatomically, the takeoff of the ascending lumbar vein from the iliac vein is at an easier angle on this side. In a minority of cases, the junction is not well defined, and the ascending lumbar vein takes off as a series of small branches; catheterization is impossible in these circumstances, and the investigation has ly occurred: these symptoms caused pain for a few hours but were otherwise unimportant, presumably because of the low pressure. He concluded that this technique was of value, both for vertebral disease and in the investigation of retroperitoneal tumours; neoplasm might -be demonstrated earlier than by plain films or by tomography. Lepage (1974) , described the use of the percutaneous femoral approach, finding it easy to accomplish and reporting that even inexperienced operators never failed to achieve successful catheterization. He originally used catheters on both sides, but found this to be unnecessary. Filling was aided by pressure on the abdomen and by a strenuious Valsalva manoeuvre. He found it an easy, accurate investigation, with low morbidity, and it could be repeated without distress if necessary. Gargano et al. (1974) listed the radiographic signs of lumbar disc herniation using venography, and noted that in any one individual the epidural veins were symmetrical. They felt that only anteroposterior views were normally necessary, but the lateral view was sometimes useful to demonstrate posterior displacement of an epidural vein. This study is notable for a comparison of myelography and venography in patients who were subsequently explored surgically. Disc protrusions were found at operation in 29 out of 32 cases; venography achieved a correct result in 29 and myelography in 20 of these cases. Eleven patients with a disc protrusion found at operation had a normal myelogram.
These results can be set with the results reported by Nelson (1975) , using radiculography in cases subsequently explored surgically. Out of 14 patients the technique produced an accurate result in 12 who had an L4-5 lesion, the disc protrusion being L5-S1 in the remaining 2. At the lumbosacral level it was accurate in 14 cases out of 14. Radiculography combined with clinical findings gave an accurate diagnosis, as shown at operation, in 37 out of 40 cases, and was one space wrong in 2 cases. It is clear that a high standard of accuracy can be achieved with radiculography.
We are-still evaluating this technique and trying to formulate a coherent policy for procedure in the diagnosis of disc protrusions. At present we think it probable that venography will be a screening procedure, to be followed by radiculography if the findings are equivocal, or if venous anomalies make catheterization impractical, or adequate filling of the plexus impossible.
These problems, with others, may be solved by greater understanding of the fluid dynamics of this venous system. But we confirm the evidence of earlier workers that this is a valuable technique. It is accurate (in particular the false negative was probably a rarity), has a low morbidity, and can normally be performed without admitting the patient to hospital.
